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Assessment of inadequately Filtered Public Drinking Water — 
Washington, D.C., December 1993 


The risk for waterborne infectious diseases increases when filtration and other 
standard water-treatment measures fail. On December 6, 1993, water-treatment plant 
operators in the District of Columbia (DC) began to have difficulty maintaining optimal 
filter effectiveness. On December 7, filter performance worsened, and levels of tur- 
bidity (i.e., small suspended particles) exceeded those permitted by U.S. Environ- 
mental Protection Agency (EPA) standards. On December 8, DC residents were 
advised to boil water intended for drinking because of high municipal water turbidity 


that may have included microbial contaminants. Although adequate chlorination of 
the DC municipal water was maintained throughout the period of increased turbidity, 
the parasite Cryptosporidium parvum is highly resistant to chlorination. Because of 
the increased risk for infection with this organism and other enteric pathogens, the DC 
Commission of Public Health and CDC conducted four investigations to determine 
whether excess cases of diarrheal illness occurred because residents drank inade- 
quately filtered water. This report describes the results of these investigations. 

The investigations included a random-digit-dialed telephone survey of DC res- 
idents and retrospective reviews of records from two emergency departments, two 
nursing homes, and seven hospital microbiology laboratories. The occurrence of diar- 
rheal illness or presence of organisms in stool during the 2 weeks before the turbidity 
violation (period 1: November 22-December 5) was compared with that during the 
2-3 weeks after the violation was first noted (period 2: December 6-December 21 or 
26). The incubation period for cryptosporidiosis typically ranges from 2 to 14 days. 

Telephone survey. The telephone survey sampled 1197 household members (0.2% 
of DC’s 600,000 residents) from 462 households in all 22 DC residential ZIP code areas. 
The percentage of persons who reported having diarrhea (i.e., three or more loose or 
watery stools in a 24-hour period) were similar for period 1 (the reference period) and 
period 2 (2.8% versus 3.5%, respectively; relative risk [RR]=1.2; 95% confidence inter- 
val [Cl]=0.8—-1.9). A total of 37% of persons reported that bottled water was their 
principal source of drinking water at home, and 30% reported that bottled water was 
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their primary source of drinking water both at home and at work. For both periods, 
reported use of bottled water was similar for persons with and without diarrhea. 

Hospital emergency department survey. During the two periods, totals of 2140 
(period 1) and 3315 (period 2) persons were evaluated at two DC hospital emergency 
departments. Medical records were reviewed for all persons with diagnoses sugges- 
tive of gastrointestinal illness* (104 and 211 persons for periods 1 and 2, respectively). 
The percentage of all persons who had diarrhea recorded in their emergency depart- 
ment charts was similar for periods 1 and 2 (1.5% versus 2.0%; RR=1.3; 95% 
Ci=0.9-2.0). For both periods, approximately 70% of patients with diarrheal illness 
were DC residents. The percentages of stool specimens that were positive for enteric 
pathogens (i.e., bacteria, parasites, or rotavirus antigen) were similar for the two per- 
iods. During each period, two stool specimens were examined for Cryptosporidium: 
none were positive during period 1, and one was positive during period 2. 

Nursing home survey. Medical records were reviewed for all 443 residents from 
two selected nursing homes (14% of the 3156 nursing home beds in DC). During both 
periods, the mean numbers of bowel movements per person per day were 1.3. In ad- 
dition, the daily mean number of residents with loose or large-volume bowel 
movements were similar (27.1 and 27.8 persons for periods 1 and 2), and antidiarrheal 
medications were given at the same rate (0.002 doses per person per day) during both 
periods. 

Microbiology laboratory survey. Data were obtained from microbiology labora- 
tories of seven (64%) of the 11 DC hospitals. Although the total number of stool speci- 
mens examined for Cryptosporidium increased from period 1 (32 specimens) to 
period 2 (54 specimens), the percentage positive was lower—but not statistically dif- 
ferent—for period 2 (12.5% versus 7.4%; RR=0.6; 95% Cl=0.2-2.2). The percentages of 
stools positive for other pathogens (i.e., bacteria, Giardia lamblia, and rotavirus anti- 
gen) were similar for both periods. 

Reported by: MN Akhter, MD, Commissioner, ME Levy, MD, District Epidemiologist, C Mitchell, 
R Boddie, District of Columbia Commission of Public Health. N Donegan, B Griffith, M Jones, 
Washington Hospital Center; TO Stair, MD, Georgetown Univ Medical Center, Washington, DC. 
Epidemiology Br, Div of Parasitic Diseases, National Center for Infectious Diseases, CDC. 
Editorial Note: To ensure safe municipal drinking water supplies, water-treatment pro- 
grams employ multiple barriers to prevent contaminants from reaching the consumer. 
These barriers include protection of the watershed, chemical disinfection, and filtra- 
tion of surface water supplies such as lakes and rivers. When one of these barriers is 
absent or fails, the risk for waterborne disease may increase. The failure of the filtra- 
tion process in DC prompted particular concerns about contamination with and 
exposure to Cryptosporidium. 

Outbreaks of cryptosporidiosis resulting from surface water contamination have 
occurred when turbidity was 0.9-2.0 nephelometric turbidity units (NTU)*. For exam- 
ple, in a waterborne outbreak in Milwaukee in 1993, a peak turbidity of 1.7 NTU was 
associated with illness in approximately 400,000 persons (7). in DC, the turbidity lev- 
els reached 9.0 NTU. 


* Gastroenteritis, diarrhea, nausea, vomiting, gastritis, viral syndrome, dehydration, and hyper- 
emesis gravidarum. 

*The American Waterworks Association encourages water utilities to maintain turbidity meas- 
urements of water as it leaves the treatment plant at or below 0.1 NTU. 
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Because Cryptosporidium is highly resistant to chlorination, disinfection of water 
is not a reliable method for preventing exposure to it. The failure to detect increased 
rates of illness among residents of DC probably reflects the absence of, or presence of 
only a small number of, oocysts in the water that supplied the municipal water- 
treatment plant at the time the filtration failure occurred. In addition, the investiga- 
tions in DC did not detect any increase in diarrheal illness associated with the elevated 
water turbidity; however, the sample sizes in these investigations were too small to 
rule out low-level transmission of waterborne agents. For example, the telephone 
survey probably would not have detected an outbreak affecting fewer than 12,000 per- 
sons. 

Cryptosporidium is present in 65%-87% of surface water samples tested through- 
out the United States (23). However, because current techniques to detect 
Cryptosporidium in water are cumbersome, costly, and insensitive, tests to detect it 
are not routinely performed by water utilities. During 1995, EPA plans to collect ad- 
ditional information about Cryptosporidium and other microorganisms in surface 
water used by municipal water-treatment facilities in the United States and to assess 
the effectiveness of water-treatment methods for removing them.° 

The early detection of waterborne outbreaks of cryptosporidiosis is difficult for at 
least four reasons: 1) many physicians are unaware that Cryptosporidium can cause 
watery diarrhea; 2) the symptom complex often resembles a viral syndrome; 3) clin- 
ical laboratories often do not routinely test for Cryptosporidium when a physician 
requests a stool examination for ova and parasites; and 4) few states include crypto- 
sporidiosis as a reportable disease. 

Variations in recommendations regarding the duration of boiling during boil-water 
advisories have reflected uncertainty about how long some organisms can survive. 
On the basis of a recent literature review, CDC and EPA recommend that water be 
rendered microbiologically safe for drinking by bringing it to a rolling boil for 1 min- 
ute; this will inactivate all major waterborne bacterial pathogens (i.e., Vibrio cholerae, 
enterotoxigenic Escherichia coli, Salmonella, Shigella sonnei, Campylobacter jejuni, 
Yersinia enterocolitica, and Legionella pneumophila) and waterborne protozoa (e.g., 
Cryptosporidium parvum, Giardia lamblia, and Entamoeba histolytica [4-7 ]). Al- 
though information about thermal inactivation is incomplete for waterborne viral 
pathogens, hepatitis A virus—considered one of the more heat-resistant waterborne 
viruses (8 )—also is rendered noninfectious by boiling for 1 minute (9 ). If viral patho- 
gens are suspected in drinking water in communities at elevations above 6562 ft 
(2 km), the boiling time should be extended to 3 minutes. 


References 
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FIGURE |. Notifiable disease reports, comparison of 4-week totals ending Septem- 
ber 10, 1994, with historical data — United States 
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cumulative, week ending September 10, 1994 (36th Week) 


Cum. 1994 


53,596 Measies: imported 
indigenous 








Plague 
Poliomyelitis, Paratytic$ 
Psittacosis 


Syphilis, primary & secondary 
Syphilis, congenital, age < 1 year! 





Be seest. 





@ 
Bxee 


‘yphoid fever 
7,132 Typhus fever, tickborne (RMSF) 
ee te dius cam a National Center for infectious Diseases; 

among children less than 5 years of 
1984 have not yet been confirmed. in 1 

















Vol. 43 / No. 36 


MMWR 


TABLE Il. Cases of selected notifiable diseases, United States, weeks ending 
September 10, 1994, and September 11, 1993 (36th Week) 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
September 10, 1994, and September 11, 1993 (36th Week) 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
September 10, 1994, and September 11, 1993 (36th Week) 
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TABLE Ill. Deaths in 121 U.S. cities,* week ending 
September 10, 1994 (36th Week) 


All Causes, By Age (Years) 
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“Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100,000 or 


more. A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not 
included. 


'Pneumonia and influenza. 

SBecause of changes in reporting methods in these 3 Pennsylvania cities, these numbers are partial counts for the current week. Complete 
counts will be available in 4 to 6 weeks. 

‘otal includes unknown ages. 

U: Unavailable. 
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Outbreak of Salmonelia enteritidis 
Associated with Homemade Ice Cream — Florida, 1993 


On September 7, 1993, the Epidemiology Program of the Duval County (Florida) 
Public Health Unit was notified about an outbreak of acute febrile gastroenteritis 
among persons who attended a cookout at a psychiatric treatment hospital in Jack- 
sonville, Florida. This report summarizes the outbreak investigation. 

On September 6, seven children (age range: 7-9 years) and seven adults (age 
range: 29-51 years) attended the cookout at the hospital. A case of gastroenteritis was 
defined as onset of diarrhea, nausea or vomiting, abdominal pain, or fever within 


72 hours of attending the cookout. Among the 14 attendees, 12 cases (in five of the 
children and all seven adults) were identified. The median incubation period was 
14 hours (range: 7-21 hours); the mean duration of illness was 18 hours (range: 
8-40 hours). Predominant symptoms were diarrhea (93%), nausea or vomiting (86%), 
abdominal pain (86%), and fever (86%). All ill persons were examined by a physician. 
Salmonella enteritidis (SE) (phage type 13a) was isolated from stool of three of the 
seven patients from whom specimens were obtained. 

Eleven of the 12 ill persons had eaten homemade ice cream served at the cookout. 
No other food item was associated with illness. Testing of a sample of ice cream re- 
vealed contamination with SE (phage type 13a). 

The ice cream was prepared at the hospital on September 6 using a recipe that 
included six grade A raw eggs. An electric ice cream churn was used to make the ice 
cream approximately 3 hours before the noon meal. The ice cream had been properly 
cooled, and no food-handling errors were identified. The person who prepared the ice 
cream was not ill before preparation; however, she became ill 13 hours after eating the 
ice cream. Her stool specimen was one of the three stools positive for SE (phage type 
13a). 

The U.S. Department of Agriculture’s (USDA) Animal and Plant Health Inspection 
Service attempted to trace the implicated eggs back to the farm of origin. The hospital 
purchased eggs from a distributor in Florida. However, the traceback was termin- 
ated because the implicated eggs from the distributor had been purchased from two 
suppliers—one of whom bought and mixed eggs from many different sources. Cur- 
rent USDA Salmonella regulations limit testing of flocks to one clearly implicated 
flock. 
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Reported by: P Buckner, MPH, D Ferguson, HRS Duval County Public Health Unit, F Anzalone, 
MD, D Anzalone, DrPH, College of Health, Univ of North Florida, Jacksonville; J Taylor, Office 
of Lab Svcs, WG Hlady, MD, RS Hopkins, MD, State Epidemiologist, State Health Office, Florida 
Dept of Health and Rehabilitative Svcs. Foodborne and Diarrheal Diseases Br, Div of Bacterial 
and Mycotic Diseases, National Center for Infectious Diseases, CDC. 

Editorial Note: The outbreak described in this report represents the fourth SE outbreak 
in Florida since 1985; this outbreak is the first in the state to implicate eggs. In the 
United States, the number of sporadic and outbreak-associated cases of SE infection 
has increased substantially since 1985; much of the increase can be attributed to con- 
sumption of raw or undercooked eggs (7-3). During 1983-1992, the proportion of 
reported Sa/moneliia isolates that were SE increased from 8% to 19%. During 1985— 
1993, a total of 504 SE outbreaks were reported to CDC and resulted in 18,195 cases, 
1978 hospitalizations, and 62 deaths (Table 1). Of the 233 outbreaks for which 
epidemiologic evidence was sufficient to implicate a food vehicle, 193 (83%) were 
associated with eggs. Of these 193 outbreaks, 14 (7%) were associated with consump- 
tion of homemade ice cream. No outbreaks have been associated with pasteurized 
egg products. 

After eggs are identified by public health officials as the cause of an SE outbreak, 
USDA attempts to trace the implicated eggs back to the farm of origin to conduct 
serologic and microbiologic assessments of the farm. If SE is detected on the source 
farm, the eggs are diverted to pasteurization, or the flocks are destroyed. Under cur- 
rent regulations, USDA can pursue the traceback only if one farm is identified as the 
source. During 1990-1993, the success rate of USDA tracebacks to the source farm 
declined from 86% (19/22 outbreaks) in 1990 to 17% (3/21 outbreaks) in 1993. The rate 
declined primarily because eggs increasingly have been marketed in shipments con- 
taining eggs from multiple sources. 

Although 0.01% of all eggs contain SE and, therefore, pose a risk for infection with 
SE (4), raw or undercooked eggs are consumed frequently. Based on the Food and 
Drug Administration (FDA) Food Safety Survey conducted in 1993, 53% of a nationally 
representative sample of 1620 respondents reported ever eating foods containing raw 
eggs; of these, 50% had eaten cookie batter, and 36% had eaten ice cream containing 
raw eggs (S. Fein, FDA, personal communication, September 9, 1994). Many persons 
may eat raw or undercooked eggs because they are unaware that eggs are a potential 


TABLE 1. Number of reported outbreaks, associated cases, hospitalizations, and 
deaths caused by Salmonella enteritidis, by year — United States, 1985-1993 
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source of Salmonella (3) and that certain foods (e.g., homemade ice cream, cookie 
batter, Caesar salad, and hollandaise sauce) contain raw eggs. 

Consumers should be informed that eating undercooked eggs may result in Salmo- 
nella infection. In addition, eggs should be refrigerated to prevent proliferation of 
Salmonella if present and should be cooked thoroughly to kill Salmonella. Because 
most serious illnesses and deaths associated with salmonellosis occur among the eld- 
erly and immunocompromised persons, these persons in particular should not eat 
foods contain- ing raw or undercooked eggs. Hospitals, nursing homes, and commer- 
cial kitchens should use pasteurized egg products for all recipes requiring pooled eggs 
or raw or undercooked eggs and should refrigerate all eggs and egg products. 
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Notice to Readers 





Update: Availability of Sulfadiazine — United States 


Sulfadiazine is commonly used in combination with pyrimethamine to treat 
toxoplasmosis in patients with acquired immunodeficiency syndrome and in new- 
borns with congenital infections. After the domestic commercial supplier of 
sulfadiazine discontinued marketing the drug in October 1992, CDC temporarily as- 
sumed distribution of sulfadiazine under a Food and Drug Administration Inves- 
tigational New Drug protocol. A domestic commercial source was reestablished in 
August 1994, and CDC will no longer distribute sulfadiazine. Additional information is 
available from Eon Labs Manufacturing, Inc., 227-15 North Conduit Avenue, Laurelton, 
NY 11413; telephone (800) 366-1595 or (718) 276-8607. 
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